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A b s t r a c t  

R o c k f i s h  have been caugh t  o f f  C a l i f o r n i a  s i n c e  p r e h i s t o r i c  times. 
While  60 species a r e  r e c o r d e d  i n  C a l i f o r n i a  w a t e r s ,  l ess  t h a n  
20 s p e c i e s  make s i g n i f i c a n t  c o n t r i b u t i o n s  t o  l a n d i n g s  by t h e  d i v e r s e  
g e a r s  t h a t  a r e  used  i n  t h e  f i s h e r i e s .  T h i s  pape r  r e v i e w s  dynamics i n  
t h e  s i z e  and c o m p o s i t i o n  of t h e  f i s h i n g  f l ee t s  and l a n d i n g s .  Recent 
e v e n t s  i n  t h e  f i s h e r i e s  are  compared w i t h  t h e  h i s t o r y ,  and i m p o r t a n t  
management and r e s e a r c h  p rob lems  of t h e  p r e s e n t  are  d i s c u s s e d .  

H i s t o r y  o f  Land ings  

C a l i f o r n i a n s  have c a p t u r e d  r o c k f i s h  f o r  c e n t u r i e s .  C a l i f o r n i a  I n d i a n s  
consumed r o c k f i s h  in p r e h i s t o r i c  times ( F i  t c h  1 9 7 2 ) .  R o c k f i s h  had 
a t t a i n e d  commercial importance i n  C a l i f o r n i a  by 1875 ( P h i l l i p s  1957) .  
By t h e  t u r n  of t h e  c e n t u r y ,  a n n u a l  l a n d i n g s  had r e a c h e d  a b o u t  750 m t  
and  t h e r e  were a b o u t  1 , 5 0 0 , 0 0 0  p e o p l e  i n  t h e  s t a t e .  N o w ,  w i t h  
25 ,000 ,000  p e o p l e ,  l a n d i n g s  of r o c k f i s h  have  i n c r e a s e d  t o  20,000 m t ,  
a 60% g a i n  i n  l a n d i n g s  p e r  c a p i t a .  The C a l i f o r n i a  Department  of  F i s h  
and Game began compil ing.  f i s h  r e c e l p t  d a t a  i n  1916 (Heimann and 
Carl is le  1970 ;  F i g u r e  1 ) .  These d a t a  i n c l u d e  most l a n d i n g s ,  b u t  some 
small l a n d i n g s  do n o t  e n t e r  normal marke t  c h a n n e l s  and are n o t  
i n c l u d e d .  

The l a n d i n g s  were f a i r l y  s t a b l e ,  g e n e r a l l y  between 2 , 0 0 0  and 4,000 m t ,  
u n t i l  t h e  Second World War f i r s t  i n t e r f e r e d  w i t h  t h e  f i s h e r y  and t h e n  
c r e a t e d  a l a r g e  demand. U n t i l  1943,  most r o c k f i s h  were caugh t  by hook- 
a n d - l i n e  g e a r :  o n l y  55 were l a n d e d  by trawlers. I n  l a t e  1943,  a b o a t  
moved from A s t o r i a ,  Oregon,  t o  Eureka and  used  a h i g h - r i s e  t r a w l  c a l l e d  
a " b a l l o o n  trawl" ( P h i l l i p s  1949). The b a l l o o n  trawl was v e r y  
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Figure 1. California commercial landings of rockfish, 19 16- 1985. 
Source: 
1969-1 970 (Bell 1971), 
1971 (Oliphant et al. 1973), 
1972- 1974 (McAllister 1975, 1976), 
1975 (Pinkas 1977), 
1976 (Oliphant 1979), 
1977-1 980 (Frank Henry, personal communication), and 
1981 -1 985 (PacFIN). 

191 6-1968 (Heimann and Carlisle 1970), 
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e f f e c t i v e  i n  c a p t u r i n g  rock f i sh .  Use of t h e  b a l l o o n  t r a w l  s p r e a d  
r a p i d l y  and t r a w l - c a u g h t  r o c k f i s h  have  dominated t h e  l a n d i n g s  s i n c e  
1944. A peak  o c c u r r e d  i n  l a n d i n g s  i n  1945 b e c a u s e  of t h e  demand fran 
army camps o n  t h e  West Coast. Land ings  d e c l i n e d  a t  t h e  end of t h e  war 
when t h e  camps were phased o u t .  

I d i d  n o t  f i n d  e x p l a n a t i o n s  f o r  f l u c t u a t i o n s  i n  l a n d i n g s  between 1950 
and 1970. Dur ing  t h e  p a s t  1 5  y e a r s ,  l a n d i n g s  have i n c r e a s e d  
c o n s i d e r a b l y  as t h e  r e s u l t  of b e t t e r  marke t  demand, n e t  d e s i g n ,  
a c o u s t i c s ,  and n a v i g a t i o n .  Land ings  peaked i n  1982. I n  t h a t  y e a r ,  
many b o a t s  from Oregon and Washington f i s h e d  i n  n o r t h e r n  and c e n t r a l  
C a l i f o r n i a .  These  v e s s e l s  made l a r g e  l a n d i n g s  of widow r o c k f l s h  
( S e b a s t e s  e n t a n e l a s )  as  well as o t h e r  s p e c i e s  of r o c k f i s h .  I n  a d d i t i o n  
t o  t h e  expanded trawl e f fo r t  i n  t h e  1 9 8 0 ' s ,  g i l l - n e t  v e s s e l s  a l so  have 
i n c r e a s e d  e f for t .  

S i n c e  1983,  widow r o c k f i s h  l a n d i n g s  a n d ,  t o  sane d e g r e e ,  l a n d i n g s  of  
other s p e c i e s  have been c o n s t r a i n e d  by Pacif ic  F i s h e r y  Management 
C o u n c i l  r e g u l a t i o n s .  

The hook-and-l ine f i s h e r y  i n  t h e  e a r l y  d a y s  was f a i r l y  p r i m i t i v e .  Most 
t r i p s  l a s t e d  l ess  t h a n  a day  and o f t e n  t h e  crew s i z e  was one .  Most 
f i s h i n g  t o o k  p l a c e  close t o  p o r t  and i n  w a t e r  l ess  t h a n  100 fathoms 
(Scof i e l d  1 9 4 7 ) .  Land ings  were d a n i n a t e d  by b l a c k  r o c k f i s h  
(S. melanops )  i n  n o r t h e r n  C a l i f o r n i a ,  b o c a c c i o  (S. p a u c i s p i n i s )  and 
c h i l i p e p p e r  (2. g o o d e t )  i n  c e n t r a l  C a l i f o r n i a .  and v e r m i l i o n  r o c k f i s h  
(5. m i n i a t u s )  i n  s o u t h e r n  C a l i f o r n i a .  After t h e  a d v e n t  of t h e  b a l l o o n  
t rawl ,  c a n a r y  r o c k f i s h  (2. p i n n i g e r  r e p l a c e d  b l a c k  r o c k f i s h  i n  
n o r t h e r n  C a l i f o r n i a  and b o c a c c i o  and c h i l i p e p p e r  r e p l a c e d  v e r m i l i o n  
r o c k f i s h  i n  p a r t s  of s o u t h e r n  C a l i f o r n i a .  C a t c h e s  of widow r o c k f i s h  
were minor  b e f o r e  1979 when v e s s e l s  w i t h  midwater  t r a w l s  began 
t a r g e t i n g  o n  them. I n  v e r y  r e c e n t  y e a r s ,  bank rockfish (2. r u f u s )  have 
become more i m p o r t a n t  i n  l a n d i n g s .  

Trawl f i s h e r y  

It is n o t  v e r y  mean lngfu l  t o  d i s c u s s  s o l e l y  t h e  C a l i f o r n i a  t r a w l  f l e e t ,  
b e c a u s e  many v e s s e l s  f i s h  i n  more t h a n  o n e  s t a t e  d u r i n g  t h e  y e a r .  
The f l e e t  is  v e r y  dynamic.  Of t h e  600 t r a w l e r s  t h a t  p a r t i c i p a t e d  i n  
t h e  C a l i f o r n i a ,  Oregon,  and Washington f i s h e r y  f o r  g r o u n d f i s h  between 
1981 a n d  1984,  o n l y  400 p a r t i c i p a t e d  i n  t h e  1984 f i s h e r y .  O f  t h e  200 
t h a t  d i d n ' t ,  r e c o r d s  a r e  i n c o m p l e t e  f o r  a b o u t  h a l f  ( E .  Ueber, p e r s o n a l  
communica t ion ) .  We do know t h a t  a b o u t  50 s a n k  or burned ,  30 f i s h e d  I n  
o t h e r  areas or for  o t h e r  g r o u p s  of f i s h ,  and 30 d i d n ' t  o p e r a t e  because  
of b a n k r u p t c y  or o t h e r  problems.  

Most t r a w l - c a u g h t  r o c k f i s h  e n t e r  t h e  f r e s h  f i s h  market as f i l l e t s .  
I n  r e c e n t  y e a r s ,  widow r o c k f i s h ,  b o c a c c i o ,  c h i l i  peppe r ,  and bank 
r o c k f i s h  have dominated t h e  t r a w l  l a n d i n g s .  The e x - v e s s e l  p r i c e  o f  
most t r a w l - c a u g h t  r o c k f i s h  is  $0.275/1b. The trawl l a n d i n g s  of 
r o c k f i s h  i n  C a l i f o r n i a  are  wor th  a b o u t  $10,000,000.  
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G i l l - n e t  f i s h e r y  

Another i m p o r t a n t  g e a r  f o r  r o c k f i s h  i n  s o u t h e r n  and c e n t r a l  C a l i f o r n i a  
is t h e  g i l l  n e t .  T h i s  g e a r  is  p r o h i b i t e d  i n  n o r t h e r n  C a l i f o r n i a .  
Landings by t h i s  g e a r  a r e  n o t  a s  dominated by widow r o c k f l s h ,  b o c a c c i o ,  
and c h i l i p e p p e r  a s  t r a w l  l a n d i n g s  a r e .  Y e l l o w t a i l  r ock f i sh  
(2. f l a v i d u s )  and b l u e  rock f i sh  (s. m y s t i n u s )  are  a l s o  i m p o r t a n t .  

I n  1985, almost 900 v e s s e l s  were l i c e n s e d  t o  use  g i l l  n e t s  ( E .  Ueber ,  
p e r s o n a l  communicat ion) .  While I do not  have a c c u r a t e  d a t a ,  p robably  
s e v e r a l  hundred g i l l - n e t  v e s s e l s  l a n d e d  r o c k f i s h  in C a l i f o r n i a .  

Our da ta  fo r  C a l i f o r n i a  g i l l - n e t  l a n d i n g s  are  i n c c m p l e t e ,  but  t h e  c a t c h  
of r o c k f i s h  was more t h a n  2,700 m t  i n  1985. G i l l n e t t e d  f i s h  t e n d  t o  be 
wor th  more t h a n  t rawl-caught  f i s h .  I e s t i m a t e  t h a t  1985 l a n d i n g s  were 
wor th  s e v e r a l  m i l l i o n  d o l l a r s  t o  t h e  f i s h e r m e n .  While  some g i l l n e t t e d  
rockfish are f i l l e t e d ,  many e n t e r  t h e  market as whole or dressed f i s h .  

A number of problems a r e  a s s o c i a t e d  w i t h  t h e  g i l l - n e t  f i s h e r y  i n  
C a l i f o r n i a .  Bes ides  t he  usua l  g e a r  c o n f l i c t s ,  there are  major 
i n c i d e n t a l  k i l l s  of s e a b i r d s  and mar ine  mammals. Because of  t h e  
problems,  there is  c o n s i d e r a b l e  p u b l i c  s u p p o r t  t o  e i ther  (ban  the g e a r  
a l t o g e t h e r  o r  s e v e r e l y  res t r ic t  i t .  

Hook-and-line f i s h e r y  

Rockfish a re  s t i l l  commercial ly  caught  by hook-and-line f i s h e r m e n  i n  
C a l i f o r n i a .  While t h i s  f i s h e r y  c a p t u r e s  t h e  same species as the other 
g e a r s ,  there  is  a g r e a t e r  tendency  t o  f i s h  f o r . s p e c i a l i z e d  m a r k e t s  such 
a s  t h e  Chinese  r e s t a u r a n t  t r a d e .  The brown r o c k f i s h  (2. a u r i c u l a t u s )  
and s e v e r a l  c l o s e l y  r e l a t e d  species are p r e f e r r e d  fo r  t h i s  market. 
Fishermen receive as much a s  $ 3 . 0 0 / l b  for  f i s h  i n  good c o n d l t i o n .  
Sometimes t h e  f i s h  are k e p t  a l i v e  u n t i l  j u s t  b e f o r e  cooking.  

I d o n ' t  have a firm e s t i m a t e  of t h e  number of hook-and-line v e s s e l s  
f i s h i n g  for  r o c k f i s h  i n  C a l i f o r n i a .  I t  is  approximate ly  300. 
1985 l a n d i n g s  were a b o u t  1 , 0 0 0  m t .  I estimate tha t  these l a n d i n g s  were 
worth 1 t o  2 m i l l i o n  d o l l a r s .  Most hook-and-line caught  r o c k f i s h  e n t e r  
t he  market a s  whole o r  dressed f i s h .  

R e c r e a t i o n a l  f i s h e r y  

Rockfish a r e  v e r y  i m p o r t a n t  f o r  r e c r e a t i o n a l  f i s h e r i e s .  Bes ides  being 
good e a t i n g ,  rock f i sh  can  be as large a s  28 l b s  ( s u c h  a s  t h e  cowcod, 
S. l e v i s ) ,  can  be v e r y  c o l o r f u l  ( such  a s  the s t a r r y  r o c k f i s h ,  
- S. c o n s t e l l a t u s ) ,  and can  be v e r y  a t t r a c t i v e  when viewed underwater  
( s u c h  as the  t r ee f i sh ,  2. s e r r i c e p s ) .  While c a t c h e s  are u s u a l l y  
dominated by one o r  two s p e c i e s ,  we have sampled more t h a n  12 species 
on a s i n g l e  par ty-boat  t r i p .  The v a r i e t y  is a p p e a l i n g  t o  some a n g l e r s .  

While  t h e  C a l i f o r n i a  r e c r e a t i o n a l  f i s h e r y  p r o b a b l y  is worth more t h a n  
commercial f i s h e r i e s  of most n a t i o n s ,  i t  is not  v e r y  well documented. 
This  is because i t  is d i f f i c u l t  t o  a d e q u a t e l y  sample r e c r e a t i o n a l  
l a n d i n g s .  S t a t i s t i c s  have been collected from t h e  par ty-boat  f i s h e r y  

- -  
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t h r o u g h  a logbook  s y s t e m  s i n c e  1936 ( C o l l y e r  1949, Young 1969). S i n c e  
1981, t h e  e n t i r e  f i s h e r y  h a s  been sampled by a phone i n t e r v i e w  and  
f i e l d  s a m p l i n g  program (U.S.  Department  of Commerce 1986). 

The p a r t y - b o a t  f i s h e r y  is c o n c e n t r a t e d  in s o u t h e r n  C a l i f o r n i a .  Prior 
to  t h e  1950*s, r o c k f i s h  d i d  n o t  s u p p o r t  a major t a r g e t e d  f i s h e r y  i n  
s o u t h e r n  C a l i f o r n i a .  A n g l e r s  p r e f e r r e d  t h e  t h e n  abundan t  b a r r a c u d a  
(Sphyraena  a r g e n t e a ) .  Ba r racuda  numbers d e c l i n e d  a n d  rockf i s h  became 
v e r y  i m p o r t a n t  i n  the  p a r t y - b o a t  f i s h e r y .  The p a r t y - b o a t  f i s h e r y  f o r  
rockfish is s t i l l  minor  i n  n o r t h e r n  C a l i f o r n i a .  

I n  1985, r e c r e a t i o n a l  a n g l e r s  l a n d e d  almost 8,000,000 r o c k f i s h  i n  
C a l i f o r n i a  (U.S. Department  of Canmerce 1986). The f i s h  weighed a b o u t  
4,000 m t .  R o c k f i s h  compr i sed  almost 113 of a l l  r e c r e a t i o n a l  f i s h  
l a n d e d  i n  t h e  s t a t e  and  are  t h e  most i m p o r t a n t  g r o u p  of s p e c i e s .  
F o r t y - s i x  s p e c i e s  of r o c k f i s h  were sampled  from r e c r e a t i o n a l  catches in 
1984. However, three s p e c i e s - - b l u e  r o c k f i s h ,  b l a c k  r o c k f i s h ,  and 
y e l l o w t a i l  r o c k f i s h - - r e p r e s e n t  a b o u t  30% of t h e  l a n d i n g s .  Boat a n g l e r s  
make more t h a n  90% of the  l a n d i n g s .  L a n d i n g s  from p a r t y  boats and 
p r i v a t e  b o a t s  a re  a b o u t  e q u a l .  

Economis t s  have y e t  t o  agree on how t o  d e t e r m i n e  t h e  v a l u e  of a 
r e c r e a t i o n a l  f i s h e r y .  One method is t o  a p p r a i s e  a l l  costs a s s o c i a t e d  
w i t h  f i s h i n g  t r i p s .  Us ing  t h i s  a p p r o a c h ,  e c o n o m i s t s  e s t i m a t e d  t h a t  t h e  
C a l i f o r n i a  r e c r e a t i o n a l  f i s h e r y  f o r  a l l  species is w o r t h  a b o u t  a 
b i l l i o n  d o l l a r s  (D. H u p p e r t ,  p e r s o n a l  communica t ion ) .  T h i s  is n o t  
e q u i v a l e n t  t o  t h e  c a n m e r c i a l  f i s h e r i e s  v a l u e s ,  b e c a u s e  there are  many 
f a c t o r s  i n c l u d e d  i n  t h e  r e c r e a t i o n a l  v a l u e  n o t  i n c l u d e d  i n  t h e  ex- 
v e s s e l  v a l u e  of c o m m e r c i a l l y  l a n d e d  f i s h .  S t i l l  i t  a p p e a r s  t h a t  t h e  
r e c r e a t i o n a l  v a l u e  s i g n i f i c a n t l y  e x c e e d s  t h e  commercial  v a l u e .  
Agenc ie s  r e c o g n i z e  t h i s  when making management d e c i s i o n s .  

S t a t u s  of f i s h e r y  

Most s tock8  of t r a d i t i o n a l  r o c k f i s h  species in C a l i f o r n i a  a re  a t  or 
below t h e  MSY l e v e l .  Some, s u c h  a8 b o C a C C i 0 ,  may be o v e r f i s h e d .  
P r e s e n t  r e g u l a t i o n s  c o n s i s t  of a q u o t a  on widow r o c k f i s h ,  40,000-lt) 
t r i p  limits on c o m m e r c i a l l y  c a u g h t  P i s h ,  and a 15-fish bag l i m i t  f o r  
r e c r e a t i o n a l  f i s h .  T h e r e  a re  a l so  v a r i o u s  g e a r  and  area r e s t r i c t i o n s .  
The o b j e c t i v e  of many of t h e  a r e a  r e g u l a t i o n s  is t o  r e d u c e  g e a r  
c o n f l i c t s ,  p a r t i c u l a r l y  between r e c r e a t i o n a l  and  commercial f i s h e r m e n .  

Whi l e  most of t h e  t r a d i t i o n a l  s p e c i e s  are  f u l l y  u t i l i z e d ,  two a p p e a r  
n o t  t o  be.  Recent  a n a l y s i s  i n d i c a t e s  there is some room for  e x p a n s i o n  
i n  l a n d i n g s  i n  c h i l i p e p p e r .  I n  a d d i t i o n ,  bank r o c k f i s h  l a n d i n g s  have 
i n c r e a s e d  i n  r e c e n t  y e a r s .  They occupy  a h a b i t a t  t h a t  had o n l y  been 
l i g h t l y  f i s h e d  p r e v i o u s l y .  

There a r e  two o t h e r  a b u n d a n t ,  l i g h t l y  e x p l o i t e d  s p e c i e s .  The s p l i t n o s e  
rock f i sh  (2. d i p l o p r o a )  is q u i t e  abundan t .  However, i t  is a v e r y  long-  
l i v e d  s p e c i e s  a n d ,  w h i l e  t he  f i s h e r y  p r o b a b l y  c o u l d  be expanded  some, 
care is needed  in s u c h  a n  e x p a n s i o n  b e c a u s e  t he  s p e c i e s  c o u l d  e a s i l y  
become o v e r f i s h e d .  I t  is a m a r g i n a l  commercial f i s h  b e c a u s e  i t  
p r o d u c e s  lbw f i l l e t  y i e l d s  and is f a i r l y  small. S h o r t b e l l y  r o c k f i s h  
(2. jordani) is v e r y  abundan t  and s h o r t - l i v e d .  The s p e c i e s  p r o b a b l y  
c o u l d  s u p p o r t  a f i s h e r y  a b o u t  t h e  s i z e  of the o t h e r  s p e c i e s  combined. 
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However, I t  is q u i t e  small (maximum s i ze  a b o u t  30 cm) and  must be 
p rocessed  r ap id ly . .  

S p e c i e s  t a r g e t e d  by r e c r e a t i o n a l  f i s h e r i e s  i n  s o u t h e r n  and c e n t r a l  
C a l i f o r n i a  a p p e a r  t o  be f u l l y  u t i l i z e d .  Some of  t h e  expans ion  of t h e  
r e c r e a t i o n a l  f i s h e r y  h a s  come a t  t h e  expense  o f  t he  commercial  f i s h e r y .  
S e v e r a l  n e a r s h o r e  spec ie s - - e .g . ,  b l a c k ,  b l u e ,  and y e l l o w t a i l  rock f i sh - -  
appea r  t o  be l i g h t l y  f i s h e d  i n  n o r t h e r n  C a l i f o r n i a .  R e c r e a t i o n a l  
f i s h i n g  i n  t h i s  a r e a  is l i m i t e d  because  of t h e  d i s t a n c e  from p o p u l a t i o n  
c e n t e r s .  

D i scuss ion  

During h i s t o r i c a l  times t h e  commercial  f i s h e r y  h a s  pas sed  th rough  
s e v e r a l  phases  ( F i g u r e  1 ) .  Between 1916 and 1947 ,  l a n d i n g s  were 
g e n e r a l l y  between 2,000 and  4,000 m t .  Dur ing  t h e  Second World War, 
f i s h i n g  t e c h n i q u e s  and  markets improved and l a n d i n g s  i n c r e a s e d  t o  
between 4,000 and 8,000 m t  u n t i l  1971. S i n c e  t h e n ,  t e c h n i q u e s  and 
m a r k e t s  have a g a i n  improved and l a n d i n g s  a r e  now abou t  20,000 m t .  
The s t a t u s  of e x p l o i t e d  species i n d i c a t e s  t ha t  l a n d i n g s  w i l l  be between 
10,000 and  30,000 m t  u n t i l  o t h e r  species are h a r v e s t e d .  If a n  i n c r e a s e  
occurs, i t  would be a r e p e a t  of h i s t o r y .  The p r e v i o u s  major  i n c r e a s e s  
invo lved  changes  i n  t h e  r e l a t i v e  impor t ance  of s p e c i e s .  A f u t u r e  major 
i n c r e a s e  a lso is l i k e l y  t o  i n v o l v e  changes  i n  s p e c i e s  compos i t ion  of 
l a n d i n g s .  S h o r t b e l l y  and  s p l i t n o s e  r o c k f i s h  a re  l i k e l y  t o  c o n t r i b u t e  
to  i n c r e a s e d  l a n d i n g s .  A s  i n  t h e  past, improved marke t  c o n d i t i o n s  are 
a p r e r e q u i s i t e  t o  i n c r e a s e d  u t i l i z a t i o n  of t h e s e  two species. 

H i s t o r y  may a l s o  be r e p e a t e d  i n  t h e  r e c r e a t i o n a l  f i s h e r y .  S i g n i f i c a n t  
expans ion  of r e c r e a t i o n a l  l a n d i n g s  of rockfish i n  s o u t h e r n  and c e n t r a l  
C a l i f o r n i a  is no t  l i k e l y  t o  occur  w i t h o u t  r e d u c t i o n  of commercial  
1 a n d i  ngs  . 
Management and  r e s e a r c h e r s  i nvo lved  v i  t h  C a l i f o r n i a  r o c k f i s h  f i s h e r i e s  
f a c e  s e v e r a l  major problems i n c l u d i n g  c o n f l i c t s  between r e c r e a t i o n a l  
and commercial f i s h e r i e s .  I have a l r e a d y  ment ioned  t h e  g i l l - n e t  
problem. The re  a l s o  a p p e a r s  t o  be some o v e r c a p i t a l i z a t i o n .  
The i n d u s t r y ,  researchers, and managers have been d i s c u s s i n g  v a r i o u s  
forms of l i m i t e d  access management, bu t  imp lemen ta t ion  of s u c h  
management a p p e a r s  t o  be y e a r s ,  i f  n o t  d e c a d e s ,  o f f .  F l u c t u a t i o n s  i n  
y e a r - c l a s s  s t r e n g t h  c a u s e  t h e  f i s h e r y  t o  be somewhat u n p r e d i c t a b l e .  
Research  aimed a t  t h i s  problem is d i s c u s s e d  i n  a n o t h e r  paper  (Kenda l l  
and  Lenarz  1987) .  R e s e a r c h e r s  a r e  a l so  a t t e m p t i n g  t o  d e v e l o p  o p t i m a l  
management s t r a t e g i e s  t h a t  accoun t  f o r  t h e  m u l t i s p e c i e s  a s p e c t s  o f  t h e  
f i s h e r y .  F i n a l l y ,  m o n i t o r i n g  t h e  f i s h e r y  is q u i t e  expens ive .  We are 
working o n  p rocedures  t o  make sampl ing  more e f f i c i e n t .  

Ac know1 ed  gmen ts 

I ga ined  much of the  i n f o r m a t i o n  c o n t a i n e d  i n  t h i s  paper  from 
c o n v e r s a t i o n s  w i t h  my c o l l e a g u e s .  Frank  Henry and  Tom Jow of t h e  
C a l i f o r n i a  Department of F i s h  and  Game, Menlo P a r k ,  and  Sus  Kat0 and 
Ed Ueber of NMFS, Tiburon ,  are p a r t i c u l a r l y  knowledgeable  of C a l i f o r n i a  
f i s h e r i e s .  

40 



References  

Bell, R. R. 1971. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  f o r  1970. C a l i f .  
Dep. F i s h  Game, F i s h  Bu l l .  154, 50 p. 

Collyer,  R. D. 1949. Marine s p o r t f i s h i n g .  3 The c m m e r c l a l  f i s h  
c a t c h  of C a l i f o r n i a  for  t h e  year  1947 w i t h  an h i s t o r i c a l  r ev iew 
1916-1947, p .  180-183. C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  74. 

F i t c h ,  J. E. 1972. F i s h  r ema ins ,  p r i m a r i l y  o t o l i t h s ,  from a c o a s t a l  
Ind ian  midden (SLO-2) a t  D iab lo  Cove, San L u i s  Obispo Coimty, 
C a l i f o r n i a .  San  L u i s  Oblspo C ty .  Archaeol.  SOC. Occas. Pap. No. 
7:lOl-120. 

Heimann, R. F. G . ,  and J .  G .  C a r l i s l e ,  J r .  1970. The C a l i f o r n i a  
mar ine  f i s h  c a t c h  f o r  1968 and h i s t o r i c a l  rev iew 1916-1968. 
C a l i f .  Dep. F i sh  Game, F i s h  B u l l .  149, 70 p. 

Kenda l l ,  A .  W . ,  and W .  H. Lenarz.  1987. S t a t u s  of e a r l y  l i f e  h i s t o r y  
s t u d i e s  of Nor theas t  P a c i f i c  Rockf lshes.  ( T h i s  Symposium) 

McAllister, R. 1975. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  f o r  1973. 
C a l i f .  Dep. F i s h  Game, F i sh  B u l l .  163, 53 p.  

McAllister, R. 1976. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  fo r  1974. 
C a l i f .  Dep. F i s h  Game, F i s h  Bu l l .  166, 53 p.  

O l i p h a n t ,  M .  S. 1979. C a l i f o r n i a  mar ine  f i s h  l a n d i n g s  f o r  1976. 
C a l i f .  Dep. F i sh  Game ,  F i s h  Bu l l .  170, 56 p.  

O l i p h a n t ,  M .  S., and Marine F i s h e r i e s  S t a t i s t i c s  S t a f f  Marine Resources 
Region. 1973. C a l i f .  Dep. F i s h  Game, F i s h  Bu l l .  159, 49 p .  

P h i l l i p s ,  J. B. 1949. Rockf i sh .  I n  The commercial f i s h  c a t c h  of 
1916-1947, C a l i f o r n i a  f o r  t h e  year 1947 wi th  a n h i s t o r i c a l  rev iew 

D .  116-122.. C a l i f .  Dep.  F i s h  Game, F i s h  B u l l .  74. 

P h i l l i p s ,  J. B. 1957. A rev iew OP t h e  r o c k f i s h e s  of C a l i f o r n i a  ( f ami ly  
Scorpaen idae ) .  C a l i f .  Dep. F i sh  Game, F i sh  B u l l .  104 ,  158 p .  

P inkas ,  L. 1977. C a l i f o r n i a  marine f i s h  l a n d i n g s  f o r  1975. C a l i f .  
Deo. F i s h  Game, F i s h  B u l l .  168, 55 p. 

S c o f i e l d ,  W .  L. 1947. D r i f t  and set  l i n e  f i s h i n g  g e a r  i n  C a l i f o r n i a .  
C a l i f .  Dep. F i s h  Game. F i s h  B u l l .  66 ,  38 p. 

U.S. Department of Canmerce. 1986. Marine r e c r e a t i o n a l  f i s h e r y  
s t a t i s t i c s  s u r v e y ,  P a c i f i c  Coas t  1985. C u r r e n t  F i s h e r y  S t a t i s t i c s  
No. 8328, 109 p .  

Young, P .  H.  1969. The C a l i f o r n i a  p a r t y b o a t  f i s h e r y  1947-1967. 
C a l i f .  Dep. F i s h  Game, F i s h  B u l l .  145 ,  91 p. 




